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(57) A structural Fe-Cr steel sheet and a manutac- 
uring method thereof are provided, the steel sheet hay- 
ing an as-hot rolled tensile strength of about 400 to 
about 450 MPa and generating no embnttlement m 



welded portions even when rapid heating and coohng is 
performed by electric resistance welding. In add too*, 
structural shaped steel is also provided wh.ch .s formed 
from the steel sheet described above by using electnc 
resistance welding. 
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Description 

BACKGROUND 
5 1. Field of the invention 



W This invention reiates to 

defined by Japanese industrial Standard (JIS) G 31 01 (1J95) and ^ .^.^ 

structures such as bridges and nous ' n Q 9 ^ re ,ates to a structural Fe-Cr steel sheet m which 

:=T a r^ 

and <o a structural shaped stael manufactured therefrom. 



2. Description of the Related Art 



,000, Inaddttiontostren^corrosion^i—^ 

STiSSo defined P, J.S G 3106 (199 * - 
carried out. , wnicn nas super ior corrosion resistance and higher des.gn 

&=r=hT^ 

required. eo t , bribed above as a civil engineering and architectural structural ma- 

[0004] Among various types of Fe-Cr stee f^ nb ^ f " ' " 4321 T 2000) nas been studied, which has been 
erial, an austenitic stainless steel such as SUS304A de J^yJBG nness of welded portions, 

mostwidetyusedbecauseor^ 

and easy availability. This austenrt.c stainless steel huwm resistance , toughness of welded porhons and the 
tectural material in view of the strength c0 ^^J^^ge Amount of alloying elements such as nickel (Nl) and 
, ik e. However, since the austenitic ^^^J^^Slt ordinarysteel. Hence, I has been dlflcultto 

' ^^^^^^Xl^ _ ss steel , such as or 

partormad to develop a material tor use ,n orvtl ^""^ ^„ c S >rKteme nt. and the tike, »hich are 
, s t ee, h asadvan T ;n r «^ 

* silicon (Si), and manganese (Mn) are 10 to 1 8 wt% q m or less and 0 .02 wt% or less, respec- 

Further, the contents of carbon (C) and mtrogen ^ alHrftaelBd zon e. In addition, structural marten- 

tively; and a massive martensrtic structure . g mntoc ^^^^.bBBy, ha s been disclosed in Japanese 

"JSSEL-*- Patent PuPlicafion No. 2 on 2 -S393S. a technic has Pean disotoead to, proving 
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in^resis^ 

particularly added in combination to a Fe-Cr a I y contaimn g Cnnjh, g ^ ^ ^ ^ ^ ^ 
mass%, and in addition, .ncrease of Ni. copper (Cu), cr V ! sleel materiais disciose d in Jap- 

niobium (Nb), and excessive . decrease of a dN are ™« an ^ hjgh ^ rolle d strength, 

anese Examined Patent Pub,,c f on 

annealing must be performed after hot rolling, «^^ ( 2S2TJuWtatfon No. 2002-53938, the addition of Co, V, 
addition, the technique dfcclc ^^^^^^^ sheet is recommended for softening, 
and W in combination must be P^ 0 ^^; ^^"^ 9 n , aue8 for exam pie, for decreasing the amount of an alloy 
[0 008] According*, development ^Ta^rowXT has been implemented. For example, in Japanese 
ele ment or by omitting an annaatag s ep of a hot ro»ed she** ^ ^ & ^ ^ sheet 

Unexamined Patent Publication No. 1 1-302737 ' a teen n q_ a q{ & Q Q5 tQ 1 £ ^ of 

disclosed, in which a steel raw material. <^ n B ^Jjj^ £ 0 1 wt%, 0.05 wt% or less, and 0.1 wt% or less, 
Mn, and containing C, N, and C + N at decreased contents ^^j^ ro „ „ finished at 8 00°C or more, coiling 
respect^is heated to1,100to1,25^ 

been processed , without any «hancemsnt ol ^ ^ ^ ^ ^ material f ormed 

[0009] in addition, although nav.ng supenor arc wei dab.lrty s ^ measu r es against hardening and embrittlement 
tVtJcom^on* by Lctric reS isxance welding. For ex- 

problems of weided portions which <s rapidly ne ^^ d ^ ' H . shape d steel has been disclosed in Japanese 
ample, a technique for manufacturing structural welded y^jSLSrSSrtilng 3.5 to less than 10.5 wt% of Cr, 
Unexamined Patent Publication No. 2-305939^^n ^^^ N ^id contents of 0.001 to 0.1 wt% 
0.01 to 1 .0 wt% of Si, and 0.01 to 2.5 wt% of ""'^J^™^, welding in a non-oxidizing atmosphere or in a 
and 0.001 to 0.10 wt%, respectively, -^^^.'^S^.^en welding is performed in the air, a 
reducing flame shield. However, according to < J^ d| is not removed but that it remains, and as a 

so-called "penetrator-. an ^^^^ step of applying a tensileforce. Accordingly, 

result, a problem may anse in ^T^^^ he atmosphere become necessary. 

another problem may anse in that facilities 0 =0 ™ ^ » conventional techniques have an 

[0010] As described above, since , many ro£d F£ Zn production facilities, which have been 

as-hot rolled tensile strength of more than ' ^^J^^ any 3nhancem ent. In particular, the front and rear 
used for manufacturing shaped steel using SS400 are use ^ ^ fae ^ away s , nce 

ends in the longrtudina. direction and ^^^^^ yie .d is unfortunately decreased. In addition, 
the strength thereof is largely .ncreased ■ "^^J^' ^ do not y ha ve sufficient measures against hardening 
since the steel sheets manufactured by convent,0 "^ t ^ r 3 c f °° ated and coole d by electric resistance welding or 
and embrittiement problems of welded P^^r^J^^Sm a raw material for forming welded 
the like, a prob.em may arise when the ^ t ' ita ^ i ^^^^Zmiate resistance welding. 
Hghtweight H-shaped stee. and electnc ^^^^^^B^^m^ to provide a structural Fe-Cr 
, [0011] in consideration of the problems stee . sheet having an as-hot rolled tens.le 

stee. sheet and an inexpensi ve ^^^^^^^ of 400 t0 *° MPa *"* 



SUMMARY OF THE INVENTION 



[0012] Accordingly, a summary of the invention is as follows . , sneet compriS es: about 0.0025 to 

0013 in accordance wrth one aspect of the ^^T^J^ or less of C + N; about 0.01 

about 0.01 0 mass% of C; about 0.0025 to about 0.0 mas ^^^^ or less of phosphorous (P); about 
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ma torfa< to a temoerature of about 1 ,1 00 to about 1 ,2B0°C which comprises about 0.0025 
pfi T * ^ T ?SS 0 OOSsTo aoout 0 010 mass % of N; about 0.015 mass% or .ess of C + N; about 
to about 0.010 mass% of C, aoout OO ^ t0 a ss% Mn abQUt Q Q4 mass „ /o or less o{ p. about 0 .03 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0020] 

Fig. 1 is a graph showing an example of results obtained by calculating the temperature history of a hot roiled coil 
S'isag^ph showing an example of resuKs obtained by calculating the temperature history of a hot rolled coi. 
which is covered with a heat insulating cover after coiling; 

CCT diagrams. 
DETAILED DESCRIPTION 

hot rolled steel sheet, a steel can be obtained having « * streng* ^^^J^^^^g. wnich has 
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w hen the vicing - - portions * w = to P™~ ^S 1 ^--^- 
tip, since a steel sheet in the vtamt) ro we d,ng port ons^y ap'd V ^ composftion and microstmcture of 

martensite phase, embrittlement considerably °« u ^ [ferial processed by electric resistance welding, 
the stee, material becomes ^^^^^^ZT^^ tried to decrease the contents of C and N. 
[0024] To solve the problem of an * s f^^^^^' lk decrea se in martensite production ability of the 
however, an excess^ decrease .n C and N dd Ino ° ferntic grains, and as a result, the char- 
welding heat-affected zone, but also produced soiled »~ a s ? rorig element, such as Ti or Nb, 

prove the microstructure of a ^J^^TT^J^ Z a further intense study focusing on mo 
perature region of a + ? in welding followed by eootanfr H«nej. we earned Qf a parent material 

aspects, that is, improvement in toughness ' * we discovered that by adding an appropriate 

in addition to prevention of hardening of ^^TS^^H he increase in hardness of the martensite phase 
amount of V, in addition to decreas.ng the contents of C and the , performing rough ro.iing at least 

generated at the two-phase temperature -g-on can be s^pressed.^ a . ^ discovered that a finer ferrfte 
one pass with an reduction in thick nes s of \ * resutt 9 embrittlement which occurs at the -two- 

pTele^^ 

^ve^^^ ^ " WeSSed ^ ^ ^ ' n " 

electrical resistance welding ^ -^Slor obtaining a coil having an as-hot ro.led strength of 
r00261 Further, we earned out an intensive stuoy ot a meu » accurately grasD the cooling 

Z ,o «0 M Pa in the enure longiudinal and -h ^™^ r lT^d« tempore thereof wee 

and are further hardened. continuous cooling transformation diagrams (CCT dia- 

[0028] Accordingly, we collected A^^agrLn). and the like, of an alloy containing Or in 

gram,. f^'^^^TTT^T^T^Z^^ behavior wes investigated when heat 
the range of from 8 mass% to less than 10 i Ltoitt and the rear end portions in the longitudinal direction 
» insulation was performed during the cool«£ Lng hardened heat insulation is sterted Py using 

of the coil end the edge portions ,n the width direction thereof W aesetibed above are cooled to less than 
a ostein type o, means after coiling is completed Z^5£S?JZZL to Pe rOmln or less Py a recu- 

ofan Lhot mlled coil. In the invention, the ^^VboutlS Put I, means the, the time for 

oXfron^ 

55 00^ S11^^-^--^-^ g " W 

cooling rate of about rC/rnin or less showing a cooling rate of 2°C/min, and CCT 

SL^ra,,^^ 
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a constant 



,k^k, m the case in which the cooling is continuously performed at a constant 
phase, and a martensite phase. £j H£*400-C is set to about 2°C/min or less, that is, when the 

cooling rate, when the cooi.ng rate trom about .800 t , aDout_ *j 2Q0 mj Qr ^ jt js 

coding from about BOO S« "general of a bainite phase. In addKion, 

understood that a soft smgle ^ on of the coi , is processed by the temperature history repre- 

when the heat insu.ation ,s P-^™*^ °^°Z However, when the heat insuiation is performed before the tem- 
sented by the region surrounded by Tmax and l Tmin. no decreased t0 | ess than about 400°C, it is understood 

perature, even at the coldest point shown by the l.ne of ^^^^ Furore, it is a.so understood 
that the generation of a hard mar the heat insu.ation can be transformed 
that a bainite phase generated m a part ■ °^ c °" * because of the recuperation effect after the heat insulation, and 

cements of C and N nave a large ^™°^£%^ZZ^™™*™*> «*" the °' ^ 

affected zone. It is effective to decrease me corrterts of C ; and n to p on ^ ^ 

welding heat-affected zone so as to prevent "^^^^^"^^^ofmewefding heat-affected 
in refining cost, excessive decrease in C an ^^^ ^ and ^ Jesuit, consideradly decreases tnateugnness 
zona, facilitates the generation of coarse ^^ e ' e ™ C '^ t „ about 0 . 0 025 mass% or mora. On the other hand, 
cf welded portions. ^•^rTZ"JL?XZ^?£^™ mass%, about 0.0,0 maas%, and about 
the upper limits of the contents of C, N, and C + N are set 10 a _ ar ,„ ste phase generated in the welding 

0.0, 'mass'/., respecuvely to prevent «^^ e ^f^^^,te - C - M « 



Si: about 0.01 to about 1 .0 mass% 



Siisanelementaddedtodeusedasad^^^ 



to about 0.5 mass% 
Win: about 0.01 to about 0.30 mass% 



I003S, m is an efcmen, seizing an austenfte phase „ M^^SS 
? a 7e a martensmc structure, thereby coning to " ^^"1* as a resuft. ft. targeted 
,„e content is excessively high. me ratio of ™ ^ n ^^n.Lh^dt*em«^«.g«»««i 
tensitestrength ,abou,400,o ^^"^^^^7,^^ to cause me emblement thereof. 



P- about 0.04 mass% or less 

,0037, P is a hazardous element wh te h does no, only decrease ^^^^T^~ 

preferable oonten, . about 

0.030 mass% or less. 
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3: about 0.C3 mass% or less 



Mn to form MnS thereby causing a decrease in corrosion resistance and durability. In addition, 

A more preferable content is about 0.008 mass% or less. 
Cr about 8 mass% to less than about 10 mass% 

^ * ,s an *~ — ™ — - s^rrissr^sr-^ 

8 mass%, sufficient corros.on res.stance cannot be reliably mma u becornes difficult to obtain 

1 o mass%. 

Cu: about 0.01 to about 1 .0 mass% 

,0040! Cuisaneffect,ee.ementforimp^^^ 

structures and the like. In addition, in particular, Cu is " JT^*^ - JJ^25 in be reduced by the addition of 
welding in air. The reason the remaining penetrate, which ,s in amount of an element, 
Cu has not been clearly understoo^ ^^^^^^^^ appr0 pnate amount of Cu, which is 
such as Cr or Mn, which is likely to form an ox.de ^^^^^^ " eiectrode potential than 

a nob.e element (being unlikely to be lomzed as company ^ iron or hav.ng ^ ^ ^ 

that of iron), is ^ obtained, and on the other hand 

is less than about 0.01 mass the enact a9so ™>== % , ddltion ,„ the increase in cost, 

when the content o, Cu is '^^^J^^^^^L roiling in some cases. Accordingly, 



Ni: about 0.01 to about 1 .0 mass"/. 



P041, Ni is an element which improves ductility *n == ^^^ST^ 
heat-affected zone and, in addition, to improve anti-rust. ng ' P/*^- ' n f However when the content of Ni is less 
hot rolling when Cu is added can be effectrvety prevented by add-on of ^^^^ wnen tne conten t of 



V: about 0.01 to about 0.20 mass% 



,0042, Visave^pohante^entandbyaddiOono^ 

heat-affected zone, caused b, electric resistance weld ng, oanl 'l^^^^"^^ «*en «» °°" tent 
(emtio crystal grains can also be prevented^ However. MM £escrt>ed manensit e pro . 
is less then about 0.01 mass%. On me other hand, wh«v ™ re theWmess ol the welded portion is 
duclon abi,»y o, the -'"'^^^ strong* (about 400 to about 

dKion o, V has no, bee. clear* « - ■«*■—■ ^ T« 

having a strong affinity tor C end N is adaea smc mart ensite production ability of the welding heat- 

=ner^=^ 
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superior toughness can be obtained. 
At: about 0.05 mass% or less 

rnftiM1 . . ie nnt ftnlv effective as a deoxidizing agent but also can contribute to improvement in bending workability 

mass% or less. In addition, in particular, Al may not be contained/included at all. 
Mo: about 1 .0 mass% or less 

amount is preferably in the range of from about 0. 1 to about 0.5 mass*. 

wmimm 

rST. ™ 3S S raUing . a ft**, ^npenuure - ™. — adou, 930-C. Hence. «he 

rrrraCa/dS^^ 

i U r=^unda^ a^stee, she.,, and »nen a* is excessive* nandened. s»es gene^ng eracKs are Wed. 
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and embrittlement occurs. Accordingly, when the ferritic structure as a matrix is made to have a finer structure to 
improve the toughness thereof, propagation of cracks can be prevented, and hence embrittlement can be suppressed. 
[0053] The reason for this is that although the steel sheet is an austenite (y) single phase at a temperature of more 
than 1 .000°C. when the reduction in thickness per pass is set to about 30% or more, the number of sites generating 
5 the ferrite phase is increased, and hence the finer crystal grains can be obtained. In addition, the reason the rolling 
temperature is set to more than about 1 ,000°C in this case is that the finish temperature of hot rolling is also set to 
more than about 930°C. 

[0054] A final temperature in finish rolling following the hot rough rolling is set to more than about 930°C, and the 
coiling temperature after the rolling is set to more than about 81 0°C to facilitate the softening by a self-annealing effect 

10 obtained after the completion of coiling. The reason the final temperature of the finish rolling is set to more than 930°C 
is to prevent the formation of a deformed ferrite phase by rolling in the two-phase'temperature region of a ferrite phase 
(a) and an austenite phase (i) and to ensure a coiling temperature of more than about 810°C. In addition, the reason 
the coiling temperature is set to more than about 81 0°C is that by maintaining the high temperature inside the coil, the 
recuperation effect can be easily obtained when heat insulation is performed after completion of coiling. In addition, 

is the coiling temperature must be set to more than about 81 0°C to obtain a temperature of 400°C or more at the edge 
portions in the width direction of the coil when the heat insulation is started. 

[0055] In addition, to obtain the targeted strength, the cooling time for the coil from about 800 to about 400°C must 
be set to about 200 minutes or more after the completion of the coiling so that the cooling is performed at an average 
cooling rate of about 2°C/min or less. 3y the average cooling rate described above, the steel sheet structure can be 

20 formed of a ferrite single phase (partly including a carbonitride), a tempered bainite single phase, or a tempered bainitic 
+ ferritic structure, and as a result, the growth of a hard martensite phase can be perfectly prevented. 
[0056] In this embodiment, the average cooling rate inside the coil is a cooling rate measured inside the coil, that is, 
measured at a position in the vicinity of the center in the longitudinal direction of the coil and at a distance of about 50 
mm or more from the edge in the sheet width direction. The measurement may be performed by inserting a thermo- 

25 couple into the coil. Alternatively, the rate may be estimated by using an equation based on the surface temperature 
of the coil. 

[0057] In the case described above, inside the coil described above, the steel sheet after the completion of coiling 
can be relatively easily cooled at an average cooling rate of about 2°C/min or less. However, at the front end portion 
(inner portion) the rear end portion (outer portion) in the longitudinal of the coil, and the end portions (edge portions) 
so of the coil in the width direction, the average cooling rate is likely to be more than about 2°C/min, and as a result, a 
bainite phase or a martensite phase is easily generated to form a hard structure. Accordingly, the portions described 
above must be cut away, thereby causing the problem of a decrease in production yield. 

[0058] To solve the problem described above, the invention provides a method in which heat insulation is started 
before the temperature of the coil after the completion of coiling is decreased to less than about 400°C, and in which 

35 by using the recuperation effect obtained by this heat insulation, the cooling time from about 800 to about 400°C, which 
is a temperature substantially at every position of the coil, is set to about 200 minutes or more so as to obtain an 
average cooling rate of about 2°C/min or less. By the heat insulation described above, the end portions in the longi- 
tudinal and width direction of the coil can be sufficiently annealed, and as a result, the coil can obtain the targeted 
strength in the entire width and longitudinal directions thereof. The average cooling rate is more preferably set to about 

40 1 °C/min or less. In this case, since the coldest point of the coil corresponds to each of the two end portions in the width 
direction of the outermost portion of the coil, when a thermocouple is welded to this position, the cooling rate can be 
measured. In addition, temperature measurement may be performed by a radiation thermometer. 
[0059] As a heat insulating method, for example, there may be mentioned a method in which the coil is covered with 
a heat insulating cover made of iron and lined with a heat insulating material inside thereof; a method in which the coil 

45 is placed in a heat insulating box formed by digging a pit and adhering a heat insulating material to the walls thereof 
and, if necessary, the coil is covered with a heat insulating cover; or a method using a device provided with a heating 
function, and in consideration of individual production facilities, heat insulating devices suitable thereto may be selec- 
tively used. In addition, in consideration of cooling performed from the lower side of the coil, possible measures, for 
example, in which the coil is placed on a heat insulating material, must be taken whenever necessary. In addition, in 

so particular, to the front and the rear end portions in the longitudinal direction of the coil and the two end portions in the 
width direction thereof, which are very rapidly cooled after the completion of coiling, induction heating or the like may 
be additionally used. 

[0060] By using the heat insulating method described above, without performing annealing of a hot rolled steel sheet, 
a steel sheet can be obtained having an as-hot rolled tensile strength of about 400 to about 450 MPa in the entire 
55 longitudinal and width directions of the coil, and hence the problem of the conventional technique in which the front 
and the rear ends in the longitudinal direction of the coil must be cut away and/or the edge portions in the width direction 
of thereof must be largely trimmed can be suppressed. Hence the decrease in production yield can be suppressed. 
Accordingly, significant cost reduction can be obtained. In addition, since the tensile strength is made equivalent to 
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for SS400. tnunhness in an as-hot rolled state, the hot rolled steel sheet of the 

[0061] in add-on to ^""JSS S 2 — - the welding heat-affected zone does not occur 
invention also has superior cnaractens us and cooli in welding . The steel sheet of the 

even by using electric ^^^Z^^^- ^ * can USed ^ Z 

invention, which is in an as-hot miM f AB ^^ 8 ^ essarf . shot blasting, oickiing, or the like for remov.ng scaie^ 
skinpass rolling for shape compensation, ^^^^^ZmtJ^ necessary, the steel sheet can be used 

•^^tS^^^ like - When pick,in9 15 peM to improve the 

p= rf = 

machining, roll forming, and the hke, and ™ ™>™>* r us $\Jq\ sheet of the invention can be used as a material 
structures, and in particular, for ^^^^^^'^^1^ in P articular ' since embritt,ement ° f 
for shaped steel formed by ^J^^^^t^^ * the invention is preferably applied to 
the welded portion caused by ^T^^^^^Z^ welded (ERW) tubes, square pipes, and the 
manufacturing of welded '^^ M "^^•^^SjSd.reet electric heating. 

Hke formed by electric resistance ^f^^^^^^^ as a material for various structures such as 
[0 0631 Furthermore, the steel sheet of the ^ertto ^ a ^ h f ch U a ^ ctenstics - tnereof . In addition, the steel sheet 
containers, coal wagons, and bus frames ^ ^^J^^^ stee , materials, such as thick steel sheets 



Examples 
25 Example 1 



,00643 Stee,havingthecom P osi*on«^^ 

converter-secondary refining step followed by con ^^^SS^Ttw. 2 in which the reduction in 
were processed by rough rolling w.th seven , passes < no r ^ each set to less tnan 3 0%, were 

thickness at the sixth pass was set to 20 to 45% ana those of ft. othe 9* ^ ^ ^ ^ ^ ^ rQlled 

then processed by finish rolling w.th ^P««5 J^lSlSSr. of 815 to 910-C to form coils, followed by a,r 
steel sheets 4.5 mm and 5.0 mm Urn*, and were cotod at a *W^J» was cn d . For exarn p ie , by forming 
cooling, in addition, by adjusting the co,l weight o [^^™^*e can be increased. The coils formed by 
coils from a small lot so as to f^^J^^J^^^^Z coil that is measured at a position in the vonity of 

tensile test pieces (JIS NO. 5) were ^^^^"^"Slla strength, yield ratio, and elongation were 
whteh the temperature was "^^^2 ^TwU^ed therefrom by electric resistance welding, the H- 
measured After this coil was slit, welded H-shapea sieei thickness of 4.5 mm, and a flange 

EJS steel having a web height of "^^LZ^ was"!" brought into contact wKh 
thickness of 6.0 mm. In manufacturing »^^^^* tollowed by electric resistance welding. Welding was 
the central portions in the width *^*^^^ h ^^ri purged with a nftrogen gas, the electrical power 
performed under the conditions in ^^^^XT^Sm welded H-shaped steel, H-shaped welded 
was 330 to 370 kW, and the welding speed was 20 to 40 m/m 'V™ in dance witn JIS G 3 353 were obtained 
^—pieces, havingawi^ 

portion, but at the web portion and have a des ^^"^ Qf tne invention , the strength was equivalent 

?0066] The results are shown in ™ of the steel sheet described above was afco 

o that of 5S400 or SN400B, the strength of the H-sha pad s ^°™ e)ectnc resistance welding did not occur 

equivalent to that of SWH400, embrittlement of the .welded I port on * even ,„ „ supenor we ,ding 

at all and every breakage occurred at the web portion. In addition/ by ing IP at a „ Qn the 

lldbe performed, and breakage 

and in addition, a sufficient strength could not be obtained. 
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i am m 0 N 0 in had a steel sheet strength within the desired range. However, since rough rolling 
[0 osn in part icu^r sam^ .No .J^had a s^elsne ^ ^ ^ ^ portion fomied by e , ectric resjstance 

wrth a h,gh "^^^^^^Zcurml at the welded portion of the H-shaped steel in the tensile charac- 
W ; n9 t C °t n JndTe dS^nSm^«»uld not be obtained. Sample No. 11 was cooied at a hign cooling rate 

mmwmwm 

of the H-shaped steel, breakage occurred at the welded portion. 



Example 2 



wmmmmm 

ISf5I»MJlB 

SS5S2SS=sSS==SS5S 

and commercial values are very significant. 
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1 . A structural Fe-Cr steel sheet comprising: 

about 0.0025 to about 0.01 0 mass% of C; 
about 0.0025 to about 0.010 mass% of N; 
about 0.015 mass% or less of C + N; 
about 0.01 to about 1 .0 mass% of Si; 
about 0.01 to about 0.30 mass% of Mn; 
about 0.04 mass% or iess of P; 
about 0.03 mass% or less of S; 
about 8 mass% to less than about 1 0 mass » of Cr, 
about 0.01 to about 1 .0 mass% of Cu; 
about 0.01 to about 1 .0 mass% of Ni; 
about 0.01 to about 0.20 mass% of V; 
about 0.05 mass% or less of Al; and 



the baiance being Fe and inddenta, *np-es, wbe* the tensile s,reng„ » — «« .0 about * — 
20 2 . T*e atrocroral Fe^r steel sheet according ,= Claim 1 , .unhe, coning about 1 .0 mass,, or less o, Mo. 
3 A method tor manufacturing a structural Fe-Cr steel sheet, comprising: 

2 s to about 0,01 0 mass-/, ot C; about 0.0025 to about 00,0 ma* , A MN , a o ^ ^ ^ p . 

about 0.0, to about t .0 mass* 0. S, aboulOOt Jo™-/, rf ^ ^ ^ ^ ^ 

2" Al: and the balance being Fe and incidental impurities: 
so hot rolling the steel raw material into a steel sheet; ,„„_. 

35 * -rsssrn»^«- 



or less of Mo. 



— ==ui^ 
entire coil. 

. ^ manutacuring method according to Cairo , wherein the cooling is performed „„h a hea, insu,a«ng box. a 
heat insulating cover, or a heat insulating furnace. 

1 to 4, 7 and 8. 
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